Context
or rely on their partner's method use during at least some of their re p ro d u c t i v e years, often for fairly long periods. In 1995, 93% of the 42 million women aged 15-44 who were at risk for unintended pre g n a nc y* w e re using a method; 61% of users relied on a reversible contraceptive. 5 Wo m e n who use contraceptives will have fewer lifetime pregnancies than women who use no contraceptives, 6 but because re v e r s i b l e contraceptives are rarely used perfectly, some degree of failure-sometimes a substantial degree-occurs with all re v e r s i b l e methods, over and beyond their clinical f a i l u re rates.
7 F a i l u re rates tend to decline with longer duration of use for all reversible methods, probably in part because l e s s -e ffective users are fil t e red out, and in part because use improves with practice. 8 U s e -e ffectiveness of reversible contraceptives varies considerably across subg roups in the United States, as in other countries. Unmarried women, poor women, members of minority racial or ethnic g roups, and younger women often experience elevated contraceptive failure r a t e s . 9 These patterns are generally reflected in elevated levels of unintended pregnancy in these subgroups. 10 Nalini Ranjit and Akinrinola Bankole are senior re s e a rc h associates, Jacqueline E. Darroch is senior vice pre s i d e n t and vice president for re s e a rch, and Susheela Singh is director of re s e a rch, all with The Alan Guttmacher Institute, New York. The authors are grateful to Stanley Henshaw for preparing the national abortion estimates and for his valuable suggestions and comments. The re s e a rc h on which this article is based was funded by the National Institute of Child Health and Human Development (NICHD) grant HD31646. The opinions expressed here are those of the authors, and not those of the NICHD.
Contraceptive Failure in the First Two Years of Use: Differences Across Socioeconomic Subgroups
By Nalini Ranjit, Akinrinola Bankole, Jacqueline E. Darroch and Susheela Singh T he level of unintended pregnancy in a population reflects contraceptive p revalence, the methods used and the effectiveness of use. In the United States, where contraceptive prevalence is moderately high and the most commonly used methods offer high potential effectiveness, persistently high levels of unintended pregnancy and abortion are indicative of low use-eff e c t i v e n e s s . 1 S i n c e most subgroup diff e rentials in the level of contraceptive use are small, 2 v a r i a t i o n s in rates of unintended pregnancy are attributable mainly to diff e rences in contraceptive method choice and use-eff e ctiveness.
In the United States, 49% of pre g n a n c i e s ending in 1994 were unintended, and 54% of unintended pregnancies were re s o l v e d by abortion. 3 At 1994 rates, the average American woman will have 1.42 unintended pregnancies before she turns 45. 4 Almost all U.S. women use contraceptives One limitation of most studies that have examined contraceptive failure rates by women's characteristics is that their samples are not large enough to detect diff e rentials across small subgroups. Conseq u e n t l y, many analyses have used only two or three broadly defined categories for certain variables (e.g., age and poverty level), a practice that may conceal important diff e re n c e s .
11 Sample size limitations have also typically precluded the examination of socioeconomic diff e rentials in f a i l u re rates over periods longer than 12 months, although rates for longer durations are of considerable re s e a rch and policy interest.
In this article, we examine, in greater detail than in the past, socioeconomic and d u r a t i o n -related diff e rentials in failure rates of reversible contraceptives in the United States. We estimate the probabilities of failure during typical use of each method (use-failure rates), rather than the p robabilities of failure during perfect use (clinical failure rates).
1 2 We obtained the l a rge sample size that this analysis req u i res by pooling data from two successive rounds of the National Survey of Family Growth (NSFG), carried out in 1988 and 1995. (An earlier study, using the 1973 and 1976 NSFG data, employed a similar approach.
)
The NSFG has long been the primary s o u rce of data for estimating contraceptive failure rates in the United States. The data include a monthly history of contraceptive use among women aged 15-44 at the time of the survey, as well as detailed p regnancy histories. Estimates of contraceptive failure are based on reported contraceptive use in the month of conception. H o w e v e r, every round of the NSFG has been affected by underreporting of conceptions resolved by abortion; 1 4 the mag-F i n a l l y, indications of the statistical sign i ficance of diff e rences between methods and among socioeconomic subgroups of users are presented.
Methodology

Data
Usable contraceptive history data from the 1988 NSFG cover the period from January 1984 until three months before participants were interviewed (i.e., October 1987 to May 1988). For the 1995 survey, usable histories began in February 1991, and the c u t o ff date was 10 months before the interview (i.e., March-December 1994). In both surveys, the cutoff was prior to the interview month to allow for the fact that respondents may not have detected new p regnancies by the time of the survey. † T h e 1995 NSFG did not collect information on the starting date of use for women younger than 25 who were using contraceptive methods in January 1991, leaving us unable to determine what month of use these women were in at that time. Theref o re, we included only intervals of use that began in February 1991 or later. This was not necessary for the 1988 NSFG, since all women were asked when they began periods of method use covered in the survey's contraceptive calendar. We used data sets constructed for earlier analyses of each NSFG to form separate usesegment files, following pro c e d u res applied in earlier studies.
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A use segment can begin at one of thre e times: when a woman begins use of a contraceptive method (for the first time or after a period of a month or longer during which she was using another method or no method); when she changes union status, but continues to use the same method; or, for 1988 NSFG re s p o n d e n t s who were ongoing method users at the beginning of that survey's contraceptive history calendar, at the beginning of observation. A use segment ends if conception occurs (contraceptive failure), if the woman discontinues using the method for any reason other than conception, if the woman's union status changes or if the observation period ends. Use segments that nitude of the effect can be substantial, and the extent of underreporting varies considerably by method and by socioeconomic subgro u p .
1 5 C o n s e q u e n t l y, contraceptive failure rates calculated from NSFG data alone are biased downward.
For our analyses, applying methodology similar to that used in earlier res e a rc h , 1 6 we correct for abortion underreporting by using data from surveys of abortion patients conducted in 1987 and 1994-1995 by The Alan Guttmacher Institute (AGI).* Although the problem of u n d e r reporting of abortion is widely acknowledged, the extent to which it aff e c t s estimates of contraceptive failure rates is in dispute. Some re s e a rchers have arg u e d that using independent surveys to adjust for underreporting of conceptions ending in abortion may lead to overe s t i m a t i o n s of failure rates, because women in both the NSFG and the AGI surveys may overreport their contraceptive use at the time they became pre g n a n t .
1 7 Implicit in the argument against adjustment is the assumption that overall, across all methods and for all socioeconomic subgroups, the o v e r reporting effect balances the underreporting bias. This assumption has not been tested and lacks an empirical basis.
We do not expect the overreporting bias to be large, because care was taken in designing and pretesting the Abortion Patients Survey to minimize opportunities for overreporting contraceptive use. Nevertheless, our estimated rates re p resent the upper limit for failure rates, since they correct for abortion underreporting but not for contraceptive overreporting.
This article re p resents three advances over previous work: Failure rates are presented over the first two years of use rather than the first year only. Additiona l l y, rates are calculated separately for users younger than 18 and those aged 18-19 (because concerns about unintended pregnancy and the ability to use contraceptives effectively are greatest for younger teenagers), and for poverty status groupings typically used for determining eligibility for free or reduced-fee publicly funded family planning services.
began during the study observation periods are initiated in the first month of use (duration 0), but those resulting from a change in union status or ongoing use at first observation in the 1988 NSFG enter the analysis in the month of use since the segment began. The analysis used the following variables for each contraceptive use segment: the date and duration of use at which the segment started; the date the segment ended; how the segment ended, including the outcome of conception (both birth and abortion); the most eff e c t i v e method used in the segment (if a woman used multiple methods ‡ ); and various demographic and socioeconomic characteristics of the woman.
In terms of time period and design, AGI 's 1987 and 1994-1995 Abortion Patients Surveys are reasonably well suited to supplement the 1988 and 1995 NSFGs. The self-administered questionnaire s (which were completed by 9,480 and 9,985 women, respectively) used measures of contraceptive use at the time of conception, as well as measures of various socioeconomic characteristics, that were as similar as possible to those in the corresponding NSFG.
1 9 The results of each AGI survey were weighted to re p resent the number and distribution of abortions for the year in which it was fielded.
Measures
We estimated failure rates for the pill; the condom; the diaphragm; the IUD, injectable and implant; withdrawal; periodic abstinence; and spermicides. Segments of female condom use were few and are included in the condom category. We combined the IUD, injectable and implant because the samples were small and because these are all long-acting methods with similarly high levels of use-eff e c t i v e n e s s . § F a i l u re rates are estimated for each of the first two years of use and for both years combined.
We examined the following age-gro u p s : younger than 18, 18-19, 20-24, 25-29 and 30-34 during contraceptive use segments that started before the re f e rence date of the NSFG sample period. Accord i n g l y, deflation factors derived from data on the distribution by duration of contraceptive use were applied to the AGI data. Finall y, weights were adjusted to re flect that the length of open-ended use segments (segments censored by survey date) varied by interview date. The basic premise of our methodology is that we can correctly estimate conceptions due to contraceptive failure if we adjust the number of abortions from the level reported in the NSFG to the actual level. (Conceptions that led to births or miscarriages and pregnancies that were continuing at the time of the survey were not adjusted, because they are considered to be completely re p o r t e d . 2 1 ) Clearly, individual re c o rds cannot be corrected, because we do not know which women underreported abortions. There f o re, we made the correction and carried out the analysis at the aggregate level.
F rom the NSFG data on contraceptive use segments and pregnancies that did not end in abortion, and from AGI abortion data, we constructed subgroups of women d e fined by combinations of method used, months covered by the use segment (0-2, 3 -11 and 12-23) and selected socioeconomic characteristics. We used the NSFG and AGI pregnancy data to estimate, for each subgroup, total unintended pre gnancies during contraceptive use (the numerator of the failure rate), and the NSFG data on use segments to estimate contraceptive exposure (the denominator). Subgroups in which the AGI survey indicated that an abortion had occurred but the NSFG indicated no contraceptive exposure were dropped from the analysis. ‡ We adjusted each NSFG data set separately before combining the two into a single file for analysis. Although the two surveys were conducted seven years apart, no significant changes in use-eff e c t i v e n e s s o c c u r red between them. The average failure rate for all methods was 13% in both 1988 and 1995 ( Table 1) . Only small and n o n s i g n i ficant changes were evident for almost all subgroups of women; the exception is that among black women, the f a i l u re rate rose from 17% to 20%. The lack of obvious improvement in use-eff e ctiveness is disappointing for substantive reasons, but it supports our decision to pool data from the two surveys to analyze contraceptive failure rates.
The combined data included 13,032 first-year use segments and 4,916 secondyear segments ( Table 2, page 22). Despite riods of observation are long, a woman's age can differ enough from the beginning to the end of a use segment to shift her into an older age-group. Since we are examining fairly long intervals, we used age at the midpoint of each interval.
We considered three categories of union status: not in union, cohabiting and married. Union status was treated as a timevarying covariate, so every use interval following a change in union status was t reated as a new use segment. However, duration was calculated as of the start of method use, rather than as of the change in union status.
Women's poverty status is classified as being less than 100%, 100-249%, or 250% or more of the federal poverty level. Poverty status was measured as of the time the woman was interviewed for the NSFG or the AGI survey, and was defined on the basis of her current family size and her family income in the prior 12 months. The use of current poverty status is somewhat pro blematic. First, a birth resulting from a contraceptive failure may change a woman's poverty status by altering her family size and income. Second, because family income was missing from a considerable proportion of questionnaires, some values of the poverty status variable were imputed by the National Center for Health Statist i c s .* H o w e v e r, because we use very bro a d categories of poverty levels, it is unlikely that substantial movement occurred acro s s the three poverty groups that we used, either over the observation period or as a consequence of increased family size resulting from contraceptive failure.
T h ree racial or ethnic groups are examined: black, Hispanic, and white and other women. † Parity was also considere d , but was not used in the final models, since it did not add significantly to the predictive power of the re g ression once the other variables were included.
Analytic Technique
Matching abortions from the AGI surveys to the NSFG data involved a number of steps. First, the number of abortions in each AGI survey had to be weighted to reflect the number of abortions that had occ u r red during the period covered by the NSFG contraceptive use calendar. Separate inflation factors were applied for each possible combination of age and race or e t h n i c i t y. Weights had to be further adjusted to account for the changing distribution of methods used by women's marital status. Adjustments to the 1994-1995 weights were also made to reflect that some abortions in the AGI data occurred the substantial difference, the number of segments for the second year was suff iciently large to allow us to obtain failure rates for most subgroups.
During the first year of use, the pill and the condom accounted for the largest proportions of use segments-39% and 36%, re s p e c t i v e l y. Each remaining method re presented 4-6% of use segments. The duration of use averaged 6.7 months and varied little by women's socioeconomic characteristics.
Adjustment of the NSFG data with data from the AGI survey increased the number of first-year failures by 62%, from 665 to 1,074. The adjustment effect varied with method and socioeconomic group, reflecting diff e rentials in abortion underre-*For example, in the 1995 NSFG, the total income variable was missing for 11% of the respondents. The imputed values were obtained through a re g ression model using information from the 1995 NSFG and the 1993 National Health Interview Survey. (Source: Potter FJ et al., Sample design, sampling weights, imputation, and variance estimation in the 1995 National Survey of Family Growth, Vital and Health Statistics, 1998, Vol. 2, No. 124.) †In this article, women classified as black, white or "other" are non-Hispanic; those classified as Hispanic may be of any race. ‡In prior analyses, such segments were pooled, to re t a i n information on abortions. We replicated those analyses without the pooling pro c e d u re and found very small differences in the estimated failure rates. NSFG data for the second 12 months of use caused a 30% increase in the number of failures (from 258 to 335). Some differences in the pattern of abortion underreporting between the first and second years of contraceptive use are evident. The second-year correction for the condom is 26%-only one-third as large as that for the first year. And in the second year, the correction for pill users is slightly higher (31%) than that for condom users. The impact of correction continues to be highest for users of spermicides (87%) and lowest for users of periodic abstinence (8%). Hispanic women re q u i re the smallest amount of correction by the second year of use (less than 10%). Among most other g roups, correction has less of an impact than in the first year (45-60%), and the ranking of groups by degree of impact remains largely unaltered from the first year. The mean duration of use increases fro m 6.7 months in the first year of use to eight months in the second year. Thus, use of methods in the first year is characterized by a greater proportion of short segments. Women contributing short-term use are filt e red out by the end of the first year, because they become pregnant or stop methporting and underlying socioeconomic d i ff e rentials in the composition of users of each method. Adjustment increased the number of pregnancies least among women using periodic abstinence (15%) and most among users of the condom (78%) and spermicides (116%).
Socioeconomic diff e rentials in underreporting are fairly large. The corre c t e d numbers of failures for black women and cohabiting women are more than double the reported numbers. The impact of correction is also large for women aged 20-24 (86%), women who are not in any union (88%) and women with incomes less than 250% of the poverty level (69-73%). It is smallest (21-46%) among married women, women aged 30-44, white women, Hispanic women and women in the highest poverty-status category.
For most methods, the distribution of use segments in the second 12 months differs little from that in the first year. Between the two periods, however, the proportion of use segments re p resented by the pill increased by 10 percentage points, and the proportion re p resented by the condom decreased by about eight points.
C o r recting abortion reporting in the od use for other reasons; pre s u m a b l y, t h e re f o re, users who continue into the second year may be more satisfied and more conscientious users. Duration of use varies little across socioeconomic subgro u p s . These fairly short average durations of use re flect that it is common for women to discontinue method use, because they become pregnant, are no longer sexually active, desire to become pregnant, change to another method or stop practicing contraception even if they are at risk of unintended pre g n a n c y. The failure rates we p resent, however, estimate what women's experience would be if they continued method use for each of the first two years and for the two years combined. We used a piecewise exponential reg ression model with grouped data for the analysis. The number of events in each covariate cell was treated as having a Poisson distribution, and the parameter of the distribution was taken to be a log-linear function of the covariates. 2 2 The re g re s s i o n used the log of unweighted exposure, but weights from the NSFG were utilized in the calculation of the rates, which are weighted sums of the Poisson parameters. NSFG weights were also used in the cal-
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Family Planning Perspectives fectiveness across methods and diff e re n c e s in characteristics of women using each m e t h o d . On average, the failure rate for all methods combined declines from 13% to 8% between the first and second 12-month periods, but the extent of decline varies with the method. Couples using withdrawal, spermicides or periodic abstinence experience the largest average decline (about 40%). Failure rates for the condom and pill also decline substantially in the second year (about 30%). By comparison, rates fall by 15% or less for users of long-acting methods and the diaphragm. While the relative ranking of methods remains substantially similar in the second year, the d i ff e rentials between them change somewhat. For example, compared with the f a i l u re rate for long-acting methods, the f a i l u re rate for the condom is about four times as high in the first year, but only three times as high in the second year.
The average failure rate for the entire 24-month period is 19%. Thus, one in five women who begin using a re v e r s i b l e method become pregnant within two years if they do not change or discontinue methods for other reasons. Eight percent of women using a long-acting method and 13% of pill users experience a contraceptive failure by the end of two years. Rates are higher among users of other methods-about one-fifth among condom and diaphragm users, and more than a third among those relying continuously on periodic abstinence, spermicides or withdrawal.
The standardized failure rates indicate what the method-specific failure rates would be if users of each method had the same characteristics as the entire population of contraceptive users within each period. Thus, the comparison of these rates with unstandardized rates shows the extent to which failure rates are affected by the socioeconomic composition of method users.
During the first 12 months of use, stand a rdized rates are generally within 4% of the unstandardized rates. The exceptions are for long-acting methods and the pill: S t a n d a rdized rates are 9% and 7%, res p e c t i v e l y, below the unstandard i z e d rates, indicating that these methods are somewhat more likely than others to be used by women from subgroups with an above-average chance of failure.
L a rger diff e rences between standardized and unstandardized rates are app a rent in the second year of use. The gre a test relative diff e rences are for long-acting methods and spermicides (for which the s t a n d a rdized rates are 17% and 14%, reculation of standard errors, following a method that employs the normal app roximation of the Poisson distribution. C o n fidence intervals for weighted sums of Poisson parameters obtained by these methods are reasonable as long as rates do not approach zero .
2 4 We present indications of statistical significance of diff e rences between methods and between subg roups within duration intervals, but not across duration intervals.* We estimated one model for each 12-month period and one for the entire 24 m o n t h s .
† The 24-month model was cons t ructed as a nonproportional hazard s model to account for possible interaction e ffects between socioeconomic pre d i c t o r s and duration of use. To capture nonlinearities in the impact of length of use, we used duration segments of three and nine months in the 12-month models, and segments of three, nine and 12 months in the 24-month model. ‡ The correction of data at the aggregate level rather than at the individual level limited the number of subg roups we could analyze, because with too many groups, exposure in some g roups would have been unre a s o n a b l y small. Predicted failure rates from the bestfitting re g ression model for each duration period were used to obtain the final e x p o s u re-weighted rates for each method and socioeconomic category.
In all re g ression models, method, age, union status, poverty level, and race or ethnicity were significant predictors of u s e -f a i l u re rates. Duration of use was not significant in the first-year model, but e m e rged as a significant predictor in the 24-month model. Race or ethnicity interacted with type of method and with poverty in the analysis for the first year and for the two-year period, and with union status in the 24-month model. No other two-way interactions affected the predictive power of the models. §
Results
Estimated Failure Rates
In all three periods, condom users are sign i ficantly more likely than users of longacting methods and the pill to have an unintended pregnancy; the effectiveness of the diaphragm is comparable to that of the condom ( Table 3 ). The first-year failure rate is 14% for the condom, 4% for long-acting methods and 8% for the pill. Periodic abstinence, withdrawal and spermicides are less effective than the condom, with failu re rates of 23-28%. These failure rates, calculated directly from the model (i.e., uns t a n d a rdized rates) re p resent users' actual experiences, which re flect diff e rences in efs p e c t i v e l y, below the unstandard i z e d rates). Standardized rates are 8-11% lower for the pill, periodic abstinence and withdrawal, indicating that longer-term users of these methods tend to be from subg roups whose chance of method failure is g reater than average. By contrast, longterm condom users are somewhat more likely to be from subgroups with belowaverage failure rates: Their standardized rate is 7% higher than the unstandard i z e d rate. By and large, however, diff e re n c e s between standardized and unstandardized failure rates are sufficiently small that only a small proportion of the diff e re n c e s in average effectiveness across methods can be attributed to diff e rences in the composition of users.
To assess the impact of changes in socioeconomic characteristics from the fir s t * Tests of significance between the first-and second-year duration intervals, assuming them to be from independent samples, suggested that almost all diff e rences were statistically significant. However, these tests are not conclusive because the samples are not independent. †Rates for the 24-month model cannot be computed directly from the other two, because the set of pre d i c t o r s varied from model to model. ‡ P reliminary analysis using the Kaplan-Meier method and results from Poisson models for the two-year period indicated that the failure rate falls off after the fir s t three months. §The re g ression estimates are available from the authors upon request or can be obtained on-line by accessing this article at <http://www.agi-usa.org/journals/>. accidental pregnancy, by method, accord i n H o w e v e r, if user characteristics had remained the same in both years, failure rates for other methods would have decreased-withdrawal (12%) and spermicides (16%). This finding suggests that shifts toward less-effective groups of women using these methods over longer durations diluted the apparent improvement in method effectiveness with increased duration of use.
Ta ble 3. Pe rc e n t age of women experiencing an
Socioeconomic Differentials
Marked differences in contraceptive failure rates are apparent across subgroups. (The estimated failure rates for all methods for each subgroup of users are the average actual rates for the subgroup; they a re not standardized to adjust for diff e rences in methods used.) The average failu re rate in the first year of use is gre a t e r than 10% for all users except women aged 30-44, married women and women in the highest poverty-status category ( Table 4) .
Between the first 12 months and the second 12 months of use, failure rates decline by roughly 15-50% among all groups. The decline is smallest among women aged 25-29 (15%) and married women (21%), and largest among 18-19-year-olds and cohabiting women (about 50%). In the second year of use, average failure rates exceed 10% only among cohabiting women, women with family incomes less than 250% of poverty and black women. During the first two years of reversible contraceptive use, 20% or more of users become pregnant accidentally in all subgro u p s except 30-44-year-o l d s , married women, those with the highest poverty status and white women.
F a i l u re rates in the first 12 months peak at ages 20-24, but this pattern does not hold beyond the first year. While rates for the two adolescent age-groups do not differ in the first year of use, women younger than 18 have signific a n tly lower rates than those aged 20-24 (p≤.05). In the first year of use, married women have the lowest failure rate by union status, but in the second year, rates for married women and women not in union c o n v e rge, and cohabitto the second year of use, we carried out a second standardization, assuming that overall and for each method, users in year two had the same characteristics as users in year one. In this analysis, the overall d rop in the second-year failure rate (3.8 p e rcentage points) was less than the dro p seen among actual users (4.5 perc e n t a g e points). Thus, about one-sixth of the observed improvement in average usee ffectiveness between the two years resulted from the shift toward more eff e c t i v e methods and subgroups of women more likely to be effective users (the selection effect). As shown in Table 2 , a higher proportion of second than of first-year users a re using long-acting methods or the pill, and they are older, are more likely to be married and have higher income.
If characteristics of users of each method had remained the same in the second year as in the first year, the failure rates of some methods would have been only slightly diff e rent from the observed second-year rates-long-acting methods (3%), the pill (5%), the diaphragm (12%), the condom (10%) and periodic abstinence (15%). Thus, for these methods, most of the decline in the failure rate between the first and second years among actual users is due to improved effectiveness of use (the practice effect), rather than to changes in the characteristics of users.
ing women continue to experience the highest failure rates. Failure rates decre a s e steeply with rising economic status for the first 12 months of use; by the second year, h o w e v e r, the poorest group has caught up with the middle group, while women at the high end of this scale still have a sign i ficantly lower failure rate. However, evidence of the linear effect with poverty remains manifest in the rates for the entire 24-month period. In all time periods, Hispanic women have lower failure rates than black women and higher failure rates than white women.
D i ff e rences in contraceptive failure rates a c ross subgroups tend to narrow with inc reased duration of use. For example, in the first 12 months, the failure rate for cohabiting women is more than twice the rate for married women, and the rate for women not in union is 36% above that for married women. During the second year of use, women not in any union have as low a failure rate as married women, and cohabiting women are only 38% more likely than married women to become p regnant accidentally. Similarly, rates for Hispanic women become closer to those of white women by the second year, although the diff e rence remains signific a n t .
Marked changes in the pattern of diff e rences by age-group occur between the first and second years of use, even though the range in failure rates across age-gro u p s narrows less (from six to four percentage points) than the range for other charac-
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Family Planning Perspectives Ta ble 5. Pe rc e n t age of women experiencing an accidental pregn a n cy, by union status, pov e rty status and period of use, accord i n g to race or ethnicity, combined 1988 and 1995 NSFG racial and ethnic groups in the eff e c t i v eness of long-acting method use. For most other methods, the direction of diff e re n c e s is generally consistent, but diff e rences are not significant across all durations. In contrast to the overall pattern, white women a re significantly more likely than Hispanic women to become pregnant during 24
teristics. Compared with 18-19-year-o l d s , women aged 25-29 have a significantly lower first-year failure rate but a significantly higher second-year failure rate. Women aged 30-44 have a significantly lower failure rate than 18-19-year-olds in the first year, but in year two, rates for these groups do not differ. Since significant interactions between race and union status, as well as between race and poverty status, were evident in the re g ression analysis, we examined failu re rates for each racial or ethnic group acc o rding to women's union and poverty status ( Table 5 ). In the first 12 months, the rate for black women exceeds that for Hispanic women only among married users; rates are comparable for the other unionstatus groups. White women are considerably more effective users than Hispanic women (and by implication, than black women), re g a rdless of marital status. White women continue to have lower failure rates than Hispanic women for all 24 months of use, but black women who are married or cohabiting experience markedly higher failure rates (23-38%) than their Hispanic counterparts (20-21%). Among those below the poverty level, black and white women have similar failu re rates and are more effective contraceptive users than Hispanic women; this pattern is evident in the first year and the first two years of use. Failure rates for both Hispanic and white women decline as income increases; above the poverty level, the two groups do not diff e r, and both are considerably more effective contraceptive users than black women. By the end of two years of use, Hispanic and white women at or above 250% of the poverty level continue to have lower failure rates than black women, and white women at 100-249% of poverty have significantly lower failure rates than Hispanic women.
Estimated method-specific failure rates for each subgroup of women (i.e., uns t a n d a rdized rates) show generally similar patterns to those seen for all methods combined, although levels of signific a n c e a re sometimes diff e rent and the same patterns do not necessarily hold for each method. Notably, overall failure rates at all durations are higher for black women than for Hispanic women and are lower for white women (Table 4) . However, only black women who use condoms or spermicides have higher failure rates at all durations than their Hispanic counterparts, and only white women who use the pill or the condom have consistently lower f a i l u re rates than Hispanics (Table 6 ). T h e re are no significant diff e rences acro s s months of diaphragm use, and in the fir s t 12 months and 24 months of withdrawal and spermicide use.
Women are most likely to be successful at avoiding accidental pregnancy if they rely on long-acting methods, the pill or, in some cases, the condom. Annual failure rates are 5% or less for women using longTa ble 6. Pe rc e n t age of women experiencing an accidental pregnancy, by duration of method use and characteristic, according to method, combined 1988 and 1995 NSFG 2 5 These data add weight to the finding that effectiveness of use differs little between younger and older adolescents. It is also noteworthy that failure rates among women aged 20-24 are similar to those among 18-19-y e a r-olds, but younger teenagers have lower failure rates than women in their early 20s.
F a i l u re rates typically begin to decline among women aged 25 and older, and are consistently lowest among users aged 30-44. While this pattern is often attributed to a lower likelihood of correct and consistent method use among younger women and their partners, 2 6 it may also re flect a higher frequency of intercourse and fecundity among those who are younger. Diff e rences in factors such as the pre d i c t a b i lity of sexual intercourse and access to the re s o u rces needed to obtain contraceptives likely also underlie these and other observed socioeconomic diff e rentials in effectiveness of use. Age, union status and poverty status may also re flect times or situations in a woman's life that are more or less conducive to successful method use, such as variations in expertise for method use, types of sexual relationships, communication with a partner, access to services and control over life circumstances.
The reasons for the impacts of race and Hispanic ethnicity on use-eff e c t i v e n e s s rates are less clear. These characteristics are , of course, markers for other factors that affect method success and that also vary by race and ethnicity. For example, women acting methods (except those in cohabiting unions) and for some groups of pill users-those aged 30-44 and those with the highest incomes (in both years); and those who are aged 18-19, are married or not in union, or are white (in the second year only). Failure rates in one or both years are also no higher than 10% for most other groups of pill users; condom users who are 18-19 or 30-44 years old, married, in the highest poverty-status category or white; diaphragm users who are 30-44, in the highest poverty-status category or married; and users of periodic abstinence and withdrawal aged 30-44.
At the other end of the spectru m , women using periodic abstinence, withdrawal and spermicides have the gre a test difficulty using their method successf u l l y. Users of all of these methods have first-year failure rates of 30% or higher if they are younger than 25 (except withdrawal users younger than 18), cohabiting or poor. Rates are similarly high among users of withdrawal or spermicides who are black, and among spermicide users who are not in union and are at 100-249% of poverty.
Discussion
Contraceptive failure rates are high in the United States for both short-term and l o n g e r-term users. About 13% of women beginning reversible contraceptive use become pregnant in a year's time, and another 8% experience accidental pre g n a n c y in their second year of use. Failure rates are lowest among users of long-acting methods and the pill. The women most likely to experience method failure are those who use spermicides, withdrawal or periodic abstinence. Yet, diff e rences emerge acro s s s u b g roups of users of most methods.
Four socioeconomic characteristics evaluated in this analysis are significantly related to how effectively contraceptive methods are used: women's age, union status, poverty status, and race or ethnici t y. Although the youngest contraceptive who are married have the lowest failure rates, but only 20% of black women using reversible contraceptives are married, comp a red with more than half of white and Hispanic users. In general, higher-i n c o m e users have lower failure rates than those who are poore r, and white users are almost twice as likely to be in the highest-income g roup (67%) as are Hispanic and black users (38% and 39%, re s p e c t i v e l y ) .
2 7 Ye t , racial and ethnic diff e rences are not completely explained by the poverty and union status variables we have used. And failure rates differ less by poverty status among black women than among Hispanic and white women. More focused analyses with l a rger data sets are needed to better understand these subgroup diff e re n c e s .
For users of all methods, second-year f a i l u re rates are lower than those for the first year of use. This decline may be due to several factors. First, women are more likely to make errors and become pre g n a n t during the early months of use, when they a re getting accustomed to their method, than later, when they have developed some expertise with it. Second, some women and their partners have diffic u l t y using methods consistently and corre c t l y. These users are likely to become pre g n a n t m o re quickly than more careful users, so those who use methods for a longer time a re selected for their greater ability to use them eff e c t i v e l y. Finally, some women are m o re fecund-i.e., likely to become pre gnant more quickly-than others, re g a rdless of what method they use. Since more fecund women are more apt to become p regnant early in use, women who continue into a second year of use without becoming pregnant may, on average, be somewhat less fecund than women who conceive during the first year.
All subgroups of users experience a decline in failure rates as duration of use inc reases, confirming that there is both a practice effect and a selection effect, and each narrows diff e rentials between gro u p s over time. However, although the decline is universal, most of the socioeconomic d i ff e rentials present in the first year of use persist into the second year, indicating that subgroup differentials in the factors that make for poor use-effectiveness continue over long periods.
As noteworthy as the wide subgro u p differences are, they are smaller than diff e rences between methods. All groups of women are most likely to be successful when using long-acting methods, the pill, the diaphragm or condom, and least likely to avoid accidental pregnancy while relying on periodic abstinence, withdraw- 
